The quest for impact damage tolerant laminates by tailoring stacking sequences has led to nonconventional laminates whose ply sequences are not limited to 0, ±45 and 90
generated in an LVI by selecting the MMA.
28
In the literature, MMA is not the only factor reported to affect the delamination size. Laminates 29 with thick plies have been reported to influence delaminations areas, and other damage resistance 30 parameters such as damage threshold loads and peak loads [15] [16] [17] , but whether or not their CAI 31 strength is in fact reduced remains unclear when the different experimental results reported in 32 [16] [17] [18] are examined. Therefore, the effects of blocking plies (i.e. adjacent plies having 0
• MMA) on 33 impact behaviour and CAI strength is revisited in this experimental campaign. This inclusion also 34 allows the difference between ply thickness and mismatch angle to be observed.
35
Of interest in aerospace industry is the influence of moisture on the composite performance as it may 36 alter the behaviour of the structure in different loading conditions. Ogi et al. [19] 
Nonconventional laminate (LNC)

62
The aim to control the through-the-thickness location and size of the delaminations created in a low 63 velocity impact by means of the mismatch angle between plies is the novelty of this study. As shown 64 3 in Fig. 1 
141
Impact and CAI test configurations are described in [16] . This sequence of experimental tasks described here was used for both AR and WET specimens, and the difference in how we handled the
143
WET specimens is explained in section 3.4. 
Conditioning and testing of WET specimens
145
Three batches of each layup, referred to as WET in Table 3 , were conditioned at 80
inside a CTS conditioning chamber until equilibrium state, following the prEN 2823 protocol [33] .
147
After 2000 hours of conditioning, equilibrium state of approximately 1.26% weight gain was reached.
148
The sequence of tests from impact to CAI was the same as those described in section 3.3 with the 149 only difference being in how we handled the WET specimens after each impact test prior to CAI.
150
The total duration of an impact test and indentation measurement was less than 10 minutes, after 151 which the specimen was returned to the chamber. Next, each specimen was subjected to the C-Scan
152
inspection from impacted and non-impacted faces for less than 30 minutes and then put back into 153 the chamber. This process was repeated for all the WET specimens to ensure that they lost about 154 the same amount of moisture while they were outside the conditioning chamber. Before the 155 specimens were compression tested, they were kept in the chamber for much more than two weeks so 156 that they could regain the moisture content. 
Results
158
Impact test and C-Scan
CAI test results
196
Owing to a lack of impact energy levels, asymptotic behaviour of no damage (at lower impact energy 
Discussion
211
The first area to be discussed is whether the selection of the MMA's across the thickness of the LNC trend could be related to a tougher matrix (thus, interfaces) in WET specimens, as reported in [38] .
250
The extension of delamination in Fig. 9 supports this idea for LTP and LNC in particular.
251
No sudden load drop due to specimen stiffness loss can be seen on either the load-time or 252 load-displacement curves of the WET coupons (Figs. 3-4) . Instead, the load-displacement curves 
259
Moisture reduces the indentation depth δ ind (Fig. 7) . This same observation was reported elsewhere
260
[24] but no explanation was given. Besides, moisture tends to reduce A pro of all the laminates, except 261 the baseline LBA (Fig. 8) . Reduced A pro in the presence of moisture was also reported in [22, 23] .
262
Scanning electron microscopy (SEM) images in [23] reveal that the number of matrix transverse 263 cracks and delamination sizes are smaller in the WET specimens than in the AR specimens. Again,
264
this behaviour is coherent with a tougher matrix.
265
Lastly, while moisture does reduce the undamaged compressive strength, the effect on the 
269
An ongoing detailed microstructural investigation of damage evolution in quasistatic tests will 270 contribute to clarifying the effect of moisture on the impact behaviour of these laminates. 
Conclusion
